The purpose of this paper is to investigate the capital structure of family firms in a context of crisis. Specifically, it aims to discover whether and how the determinants of their capital structure have a different impact on firms' leverage before and during the recent global financial crisis. Considering the pecking order theory (POT), trade-off theory (TOT), and agency theory (AT), this study analyzes 1,502 Italian medium family firms comparing the pre-crisis (2005)(2006)(2007) and crisis (2008)(2009)(2010) periods. This research shows that that current liquidity, asset structure, and agency costs are the most important variables in influencing medium family firms' leverage, in both the pre-crisis and crisis periods. Moreover, during the crisis, agency costs increase and have a negative influence on the short-term leverage highlighting that crisis contingencies influence the agency-based effects on family firm's leverage. Furthermore, our findings highlight that a more exhaustive understanding of family firms' capital structure can be achieved through the combined use of different theories.
Introduction
Capital structure decisions are key factors for the development and survival of firms (Mahé rault, 2004) and for the economic growth. Firms' decisions about debt or equity assumed great importance during the recent global financial crisis triggered in 2008
1 . This crisis produced important financial effects such as failure of banks and financial intermediaries, credit rationing, reduced investment and consumption, and a long downturn in the economic life cycle (Aiyar, 2015) . This severe economic and financial context has influenced firms' financial behaviour, and thus understanding which factors influence firms' financial behavior has become increasingly relevant for management studies and policy makers.
Financial behavior of family firms -the most ubiquitous form of business organization in any world economy (La Porta et al., 1999 ) -has become a topic of growing interest because many research have highlighted that family firms' financial decision-making is unique and very different from non-family firms Koropp et al., 2013; Crespi & Martin-Oliver, 2015; Steijvers & Voordeckers, 2009; Wu et al., 2007) . Family firms are strongly dependent on self-financing, and they often forgo growth opportunities due to their reluctance to issue external funds in order to safeguard family control (Croci et al., 2011; Gonzalez et al., 2013; Mahé rault, 2004; Romano et al., 2000; Wu et al., 2007) and protect their socioemotional wealth (GomezMejìa et al., 2007) . Family firms' financial choices appear to be the result of a trade-off between the need to increase debt for reducing the risk of losing control and the need for reducing debt to minimize the risk of failure (Gottardo & Moisello, 2014) .
Previous studies have improved our understanding of capital structure decisions of family firms, but they have provided only a partial explanation of family firms' financial behavior. To the best of our knowledge, and except for the study of Crespì and Martin-Oliver (2015) which compares family and non-family firms' ability to access debt during the recent global financial crisis, previous research has studied family firms' financial behavior under normal market conditions (where risk and firms' performances are relatively stable). Then, we still little know about the effect of the global crisis on family firm's capital structure. However, several studies on non-family firms highlighted that capital structure may be sensitive to contextual factors (Antoniou et al., 2008; Venanzi & Naccarato, 2017) and to an economic downturn (Antoniou et al., 2008; Danso & Adomako, 2014; Frank & Goyal, 2009; Micheales et al., 1999) . In particular, recent studies (e.g. Danso & Adomako, 2014; Van Hoang et al., 2018) have showed a strong empirical evidence of the effects of the recent financial crisis on firms' capital structure. Hence, we aim to address this knowledge gap in the field of family business by analyzing whether and how the determinants of family firms' leverage change their influence during the crisis. Specifically, we investigate crisis (2008-2010) and pre-crisis (2005-2007) periods for comparing the influence of the capital structure determinants on family firms' leverage. Following Myers (2001) , who suggested that there is not yet a unique generally accepted perspective for explaining financial structure decisions, we refer to the most used capital structure theory, such as the pecking order theory (POT) (Myers, 1984; Myers & Majluf, 1984) , trade-off theory (TOT) (DeAngelo & Masulius, 1980) , and agency theory (AT) (Berle & Means, 1932; Jensen et al., 1976) , in order to analyze family firms' capital structure.
To test our hypotheses, we focus on a sample of 1,502 Italian medium family firms (unlisted). Italy is a very interesting environment in which to test capital structure choices of family firms; its industrial system is characterized by the prevalence of small and medium firms (85% of total firms) which are, on average, the most indebted in the EU (European Commission, SBA, Italy, 2013) . Moreover, Italy is characterized by a banked-oriented financial system (with strong borrower-lender relationship) and an underdeveloped stock market with the dominance of unlisted firms, which are very different from listed companies in terms of their access to capital market (Crespì & Martin-Oliver, 2015) , and thus they could be differently affected by the financial crisis (Danso & Adomako, 2014 , p. 1171 . Moreover, this study focuses only on medium sized family firms because differences between small and medium firms might arise regarding their preferences, risk aversions, bankruptcy, and abilities to access the debt (Chittenden et al., 1996; Cressy & Olofsson, 1997; Kӧksal & Orman, 2015) .
Our results show that current liquidity, asset structure, and agency costs are the most important variables in influencing medium family firms' leverage, in both the pre-crisis and crisis periods. Moreover, during the crisis, agency costs increase and have a negative influence on the short-term leverage. Our findings also highlight that family firms have an order of preference between short-term and long-term debts as assumed by the POT; however, during the crisis, their short-term debt decreases whereas the long-term debt tends to increase.
Our study offers many contributions to the literature regarding the capital structure of family firms. First, it provides a more fine-grained understanding of capital structure determinants in family firms by expanding the knowledge on this topic in a context of crisis that has not been fully explored. Specifically, this study highlights that not all the most used variables of POT and TOT are relevant in explaining family firms' capital structure, and that during the crisis, the impact of capital structure determinants on firms' leverage is different from the pre-crisis period. This finding suggests that the explanatory ability of different theories depend on contingent factors, such as the economic cycle. Secondly, our study shows that no single theory can fully explain family firms' leverage and that a more accurate explanation of capital structure determinants of family firms can be achieved through the combined use of different theories. Finally, regarding the agency theory, our study contributes to better understand the contingencies that could influence the agency-based effects in family firms (Zahra, 2005) .
The reminder of the paper is organized as follows: Section 2 reviews the literature on capital structure determinants in family firms referring to POT, TOT, and AT, and develops our hypotheses; Section 3 describes the dataset, sample selection criteria, variables, and descriptive statistics; Section 4 shows our regression models and results; finally, Section 5 presents the discussion and conclusion.
Capital Structure and Its Determinants: Theoretical Frameworks and Hypothesis

Theoretical Frameworks for Family Firms' Capital Structure
The literature on family firms' financial behavior points out that they follow a "peculiar financial logic" (Gallo et al., 2004, p. 315) characterized by the owner-manager's orientation with respect to risk, growth, ownership control, and the intention to protect the socioemotional wealth of family members (Gomez-Mejì a et al. 2007 ). Specifically, existing empirical research on family firms' capital structure has highlighted that: a) both economic and non-economic reasons influence their financial decisions (Gallo et al., 2004; Koropp et al. 2013 ); b) they are strongly dependent on self-financing and adopt conservative financial strategies (Romano et al., 2000) ; and c) they often forgo growth opportunities due to their reluctance in issuing new external resources to safeguard family control on the business (Croci et al., 2011; Gonzalez et al., 2013; Mahé rault, 2004; Romano et al., 2000; Wu et al., 2007) . However, these empirical studies on family firms have given mixed results about the main determinants of their capital structure (Coleman & Carsky, 1999; Romano et al., 2000; Lopez-Garcia et al., 2007) .
In our study, we refer to the most used theory (POT, TOT, and AT) to explain the capital structure of family firms. The market timing theory (Baker &Wurgler; is not considered because family firms are typically privately held and are reluctant to raise external equity in order to maintain family control of the business (Croci et al., 2011; Romano et al., 2000) .
The POT (Myers, 1984; Myers & Majluf, 1984) considers the existence of asymmetric information between internal and external financiers; it suggests that companies usually adopt schematic processes and hierarchical choices among different funding sources. Specifically, firms will choose financing based on the following order of descending preference: internal funds, debt, and equity. This financial logic also reflects the objective of owners to maintain the control of the business and operational independence from external financiers. This theory is particularly appropriate to explain the debt-equity choice of family firms. Indeed, several studies have highlighted their reluctance to use debt or new external equity due to their intention to safeguard the family control on the business and protect the business for future generations (Croci et al., 2011; Gonzalez et al., 2013; Mahé rault, 2004; Romano et al., 2000; Wu et al., 2007) . Hence, family firms' financial behavior appears to fit with the POT framework (Poutziouris, 2001 ).
According to the TOT (Modigliani & Miller, 1958 , 1963 , firms' financial choices are driven by the search of an optimal level of indebtedness; this optimal target is achieved by optimizing the trade-off between tax benefits associated with the debt and risks of failure caused by debt increase (DeAngelo et al., 1980) . From this perspective, capital structure decisions are driven by the intention to balance the cost and benefits associated to the leverage. In particular, the TOT takes into account fiscal and financial distress issues in order to explain the debt-equity choices of firms: firms should prefer debt due to the tax deductibility of financial interests and if their higher size reduces the probability of bankruptcy. Existing research suggests that family firms would target their debt level to maintain the family control of the business. Moreover, other existing empirical research highlights that family firms seem to pursue indebtedness target ratio (Bauweraerts & Colot, 2012) and can approach their debt target ratio more quickly than non-family firms (Lopez-Gracia & Sanchez-Andujar,2007 ).
According to the AT (Berle & Means, 1932; Jensen et al., 1976) , agency costs are caused by information asymmetries and risk aversion, and they may arise when agents' behavior is not consistent with the principals' interest. In the literature, it is widely held that agency costs represent a key determinant of firms' capital structure (Jensen & Meckling, 1976; Jensen, 1986) . Indeed, the "free-cash flow" hypothesis (Jensen, 1986) points out the disciplinary role of debt in reducing the cash flow that may be used at the discretion of managers; this is due to the threat of liquidation or the pressure in generating cash flow to service the debt.
In the context of family firms, traditional agency theory assumes that the conflicts between shareholders and managers should be minimal, or not existent, due to their concentrated ownership and presence of owners-managers (Fama & Jensen, 1983; Jensen et al., 1976) . Following this perspective, when managerial ownership grows, interest in reducing risks leads to decrease the use of debt (Brailsford et al., 2002) . Instead, when family owners are not involved in management, they may prefer to increase debt to reduce manager's opportunistic behaviors (Stulz, 1988) . However, recent research has shown that family involvement in the business many lead to other kinds of agency problem Chrisman et al., 2004; Schulze et al., 2001 Schulze et al., , 2003a Schulze et al., , 2003b Villalonga & Amit, 2006) engendered by self-control and altruism (Lubatkin et al., 2005) . In addition, Blanco-Mazagatos et al., (2007) shows that family involvement across generations may determine agency conflicts which may influence family firm's capital structure choices. Consequently, we can assume that agency costs may also affect capital structure choices in family firms.
Determinants of Family Firm's Capital Structure
Empirical research has highlighted that the theoretical construct developed by the theories on capital structure need to be proxied indirectly by a set of firms' characteristics (Cassar & Holmes, 2003, p. 127 ) (such as size, profitability, asset structure, growth, etc.). Moreover, the literature suggests that debt-equity choices are related to firms' characteristics which are specific for each firm (Proenç a et al., 2014) , and that there is not yet a unique generally accepted perspective for explaining decisions on firms' financial structure (Myers, 2001) . Consequently, the choice of appropriate explanatory variables of capital structure may be difficult and controversial (Harris & Raviv, 1991; Titman & Wessles, 1988) . Taking into account these aspects, we consider that previous studies can help us in defining the most appropriate proxy variables needed in our study. Thus, we refer to those determinants most used in previous studies (e.g. Kumar et al., 2017; Rajan & Zingales, 1995) and we give particular attention to previous empirical research on capital structure determinants in family, unlisted, and small and medium firms (e.g. Ampenberger et al., 2013; Cassar & Holmes, 2003; Coleman & Carsky, 1999; Gonzá lez et al., 2013; Gottardo and Moisello, 2014; Lopez-Gracia & Sá nchez-Andùjar, 2007) . Following this literature, we indentified the most commonly adopted determinants of medium family firms' capital structure as follows: firm size, firm age, profitability, asset structure, and current liquidity. Moreover, from the perspective of the agency theory, we extend the traditional proxies of agency costs, which have been tested in non-family firms, to the field of family firms due to the absence, to date, of specific operational measure developed for family firms' agency costs. This selecting variable approach allows us better identifying the possible capital structure determinants of medium family firms and comparing our results with other existing empirical research on capital structure of family firms.
We investigate the relationship between these selected determinants and the capital structure of family firms comparing the pre-crisis and crisis periods. Specifically, we select the most severe period of crisis which affected the Italian economy (2008) (2009) (2010) (European Commission, SBA Italy, 2014) , and compare it with the pre-crisis period (2005) (2006) (2007) . The financial crisis (started in 2008) generated a long period of economic recession in Italy, as in many other European countries (Berkowitz et al. 2015) . This context was characterized by an increase of uncertainty and instability of market with a consequent uncertainty and decline in long-term investments (Demirguc-Kunt et al. 2015) . This financial and economic turbulence had important effects on the Italian banking system. In particular, the cost of capital increased, and the criteria adopted for the loans to businesses became more stringent (Banca d'Italia, 2010) . Moreover, the economic recession reduced the level of turnover and profits of many businesses in manufactory industry (Centro Studi Confindustria, 2008) limiting their ability to self-financing.
Consequently, these conditions could modify the influence of capital structures determinants in family firms. Indeed, family firms' owners generally adopt conservative financial strategies and use a mix of personal and internal funds instead of external resources (Koropp et al., 2014; Poutziouris, 2001 ). They consider companies as an asset for future generations, and this is emphasized, during the crisis, when the risk of failure and loss of control are high. Effectively, they follow reasons related to family concerns rather than economic and financial logic (Koropp et al., 2014) . Nevertheless, an internal financial strategy may be difficult to pursue during a crisis due to the decrease in profitability and liquidity, which are key factors in influencing the financial behavior of family firms (Blanco-Mazagatos et al., 2007; Koropp et al., 2014) . This contingency should push family firms to use more external financial resources during the crisis period, but this financial strategy could be obstructed by the credit rationing in the capital market Based on such consideration, we expect that crisis influence capitals structure choices of family firms, and thus the determinants of family firms' leverage may change their influence (degrees of influence, significance or sign) during the crisis period compared to non-crisis period.
Hypotheses Development Age
The number of years since the business was founded can influence firms' capital structure (Coleman & Carski, 1999; Romano et al., 2000) . According to the POT, the greater the age of firms, the greater the chance that over time firms have accumulated and saved funds reducing its resorting to debt (Coleman & Carski, 199; López-Gracia & Andùjar, 2007) . Existing research has shown variations in this relationship among different countries, and particularly, the existence of a negative association between age and leverage in Italian SMEs (Hall et al., 2004) . The argumentations proposed by the POT are also relevant in a context of crisis due to the credit rationing. Then, we formulate the following hypotheses:
H1a: During non-crisis period, family firm's age is negatively related to leverage.
H1b: During crisis period, family firm's age is negatively related to leverage.
Size
From the TOT perspective, some studies suggest the existence of a positive relationship between firm size and debt due to the more diversification and then less risk of financial distress of large firms (Rajan & Zingales, 1995) . On the other hand, the POT predicts the existence of a negative relationship because larger firms face lower adverse selection and then can more easily resort in issuing new capital (Köksal & Orman, 2015) . Existing empirical research on medium family firm highlights the existence of a negative relationship between size and leverage (e.g. Gottardo & Moisello, 2014) . Indeed, in family firms, the increase in size can enlarge their ability to generate internal resources, supporting their self-financing logic (above described). Moreover, have shown that family firms have less need to engage in corporate diversification to reduce firm risk. Family firms reduce the business risk using financing forms with low probabilities of default, and specifically preferring equity (Anderson & Reeb, 2003, p. 656-657) . Thus, the proposition of the TOT does not seem to describe well the financial behavior of family firms.
During the crisis, the larger the size of firms, the greater the ability to cope with its effects (such as the reduction in revenues and profitability, and the uncertainty of the marked). Indeed, larger firms may have more internal resources or accumulated funds and more tangible assets that can be used as collaterals to access the debt. Therefore, we formulate the following hypotheses:
H2a: During non-crisis period, family firm's size is negatively related to leverage.
H2b: During crisis period, family firm's size is negatively related to leverage. Profitability
According to the TOT, there is a positive relationship between firms' profitability and leverage due to the lower risk of default and need to offset corporate tax. On the other hand, the POT predicts the existence of a negative relationship between profitability and leverage, as profitable firms can use retained earnings to finance their investments rather than employing debt. The literature regarding family firms highlights that profitability is a key factor in influencing their financial behavior (Blanco-Mazagatos et al., 2007; Koropp et al., 2014) due to their peculiar financial logic. Indeed, high profitability can support their financial strategies based on self-financing (as described above). Existing research on family firms' capital structure (in non-crisis period) supports the existence of a negative relationship between firms' profitability and debt (Croci et al., 2011; López-Gracia & Andùjar, 2007; Santos et al., 2014) .
During the crisis, the higher information asymmetries between investors and managers (Mishkin, 1991 (Mishkin, , 1992 can strengthen the preference in using internal financial resources. Moreover, empirical studies on capital structure of small and medium firms during crisis confirm the existence of a negative relationship between profitability and debt level (Balios et al., 2015; Proenç a et al., 2014) , and also for medium family firms (Gottardo & Moisello, 2014) . Hence, we formulate the following hypotheses:
H3a: During non-crisis period, family firm's profitability is negatively related to leverage.
H3b: During crisis period, family firm's profitability is negatively related to leverage.
Asset structure (tangible asset)
Many empirical researches have generally shown a positive relationship between asset tangibility and firms' leverage (Chittenden et al. 1996; Michaelas et al., 1999; Van der Vijist & Thurik, 1993) . This positive association is due to the fact that tangible assets can be used as a collateral for a easier access to debt (long term debt) (Frank & Goyal, 2009) , despite the POT assumes a negative relationships because the low information asymmetries related to tangible assets make more convenient the use of new equity (Harris & Raviv 1991; Kösal & Orman, 2015) . Empirical research on family firms' capital structure shows a positive association between tangible asset and leverage (Amperberg et al., 2013; Gottardo & Moisello, 2014) .
During crisis period, the use of tangible assets as collateral may be critical due to the market uncertainty and the increase of asymmetries information between borrowers and lenders. However, previous studies on capital structure of small and medium firms in a context of crisis show the existence of a negative association between tangible assets and leverage, especially with long-term leverage (Balios et al., 2016; Muijs, 2015; Proenç a et al., 2014) . Moreover, for family firms, the use of tangible assets as collateral for new debt may create a strong exposure of family assets due to the close overlap of family members' wealth and the business. The uncertainty and risk related to the crisis may increase this risk for family firms, and thus they may be reluctant to use tangible assets as collateral due to their fear of losing shareholding rights and discretion to act in favor of the non-family investor. Hence, we formulate the following hypotheses:
H4a: During non-crisis period, family firm's asset structure is positively related to leverage.
H4b: During crisis period, family firm's asset structure is negatively related to leverage.
Current liquidity
Existing research suggests that firms with higher liquidity use them to finance its investments (Ozkan, 2001) . Indeed, according to the POT, an increase in current liquidity reduces the need to resort to debt, and thus a negative relationship between current liquidity and firms' leverage is expected. Moreover, current liquidity ratio can measure the short-term solvency of a firm. Indeed, a low level of liquidity may indicate a low capacity of a firm to cope with its debts, and therefore a firm with low liquidity can be seen by external lenders as a firm with greater potential of default (Proenç a et al., 2014) . Previous studies on the capital structure of family firms have highlighted the existence of a negative relationship between current liquidity and leverage Croci et al., 2011; Gottardo & Moisello, 2014) ; in effect, this is supported by the argumentations of family firms' preference for the use of internal resources compared to the use of debt.
During a crisis period, firms may have difficulty in reaching high levels of liquidity as debtors can delay payments due to the decline in sales, profitability, and credit rationing. Consequently, firms' capacity to meet their debt obligations on time may decrease reducing the ability to access additional debt. Then, we formulate the following hypotheses:
H5a: During non-crisis period, family firm's current liquidity is negatively related to leverage.
H5b: During crisis period, family firm's current liquidity is negatively related to leverage.
Agency costs
Existing research highlights that, in family firms, there is more use of debt when agency conflicts between ownership and management increase because of altruism problem (Blanco-Mazagatos et al., 2015) . In particular, when agency costs increase there is an enlargement of firms' capital structure following a peaking order in funding preference. Thus, we expect that, in non-crisis period, an increase of agency costs should lead to an increase in the use of debt.
During a crisis, the dynamics of agency conflicts may change due to the uncertainty and more risk aversion. In family firms, the risk of failure represents a personal failure for family owners, including the risk of losing everything (Gallo et al., 1996) . Then, family owners may forgo the temptation to expropriate resources (Attig et al., 2015) transferring losses on minority shareholders or conversely to assist firms with their personal resources (Friedmam et al., 2003) . This behavior can produce agency conflicts between family and non-family shareholders, and non-family managers, which instead may prefer to invest in risky projects because they could enjoy the benefits, without suffering the risk of failure. Thus, we hypothesize that agency costs should increase during the crisis. High agency conflicts may lead to an increase in leverage to discipline the discretional behavior of management; however, a high leverage, during the crisis period, could even amplify the probability of bankruptcy of firms, and thus family owners may prefer acting cautious and do not increase firms' leverage. Therefore, we formulate the following hypothesis:
H6a: During non-crisis period, agency costs have a positive influence on family firm's leverage.
H6b: During crisis period, agency costs have a negative influence on family firm's leverage.
Data
Dataset
Our data are gathered from the AIDA database that is the Italian provider of the Bureau Van Dijk European Database. It contains detailed information with up to ten years of history of approximately 1,170,000 Italian listed and non-listed companies. We select only medium firms and follow the European Commission (2005) definition. According to this criterion, a firm is considered as "medium" if it satisfies simultaneously the following characteristics: 1) turnover less than, or equal to, € 50 million (or total assets less than, or equal to, € 43 million); 2) number of employees less than, or equal to, 250 units; and 3) not classified as "small" enterprises (simultaneously less than 50 employees and turnover less than, or equal to, € 10 million, or total assets less than, or equal to, € 10 million). To meet this definition, we choose only those companies that maintained this status for the whole period. In addition, we focus only on medium family firms with the following features: a) unlisted limited, limited liability or companies limited by share; b) operating in the manufacturing industry (classes 10-30 of ATECO code); and c) not included in a bankruptcy process.
We consider only firms operating in manufacturing industry because: a) they represent about 40% of medium Italian firms (ISTAT, 2011); b) companies in this sector have a capital structure that differs from other sectors (Kӧksal & Orman, 2015; Romano et al., 2000; Tse & Rodgers, 2014) and c) firms of the same industry are more similar according to their capital structure (Romano et al., 2000) . The above criteria provide a sample of 1,841 firms. To select family firms, we verify whether firms were family owned by multiple family members of the same family (the majority of equity owned by the family) (Miller et al., 2008; Zahra, 2005) . We also adopt the "surname" criterion and verify the uncertain cases (50.01% of equity owned by persons with different surnames) using the balance sheets documents taken from the Chambers of Commerce. The doubtful cases, despite this additional control, are not considered; furthermore, companies without all data available for the multivariate analysis are excluded. After this selection, a final sample of 1,502 firms across six years is available for the analysis.
Variables Description
We investigate family firms' capital structure adopting three different measures: the total leverage (TDL = total debt/total asset), long-term leverage (LTL = long-term debt/total asset), and short-term leverage (STL = short-term debt/total asset). The decomposition of leverage is appropriate because Italian SMEs are characterized by a strong preference for the short-term debt; hence, the use of a single index may hide the differences between short and long-term leverage (Chittenden et al., 1996; Van de Wijst & Thurik, 1993) . Furthermore, the ratio on total asset is more appropriately than using liabilities because the former better explains the risk of firm default (Michaelas et al., 1999; Rajan & Zingales, 1995) . The dependent variables are considered at 2007, for the pre-crisis period, and at 2010, for the crisis, respectively.
The independent variables used in our study are summarized in Table 1 . Following Singh and Davidson (2003) , and Ang et al. (2000) , for agency costs, we consider asset utilization and discretionary expenses as proxies. The former is the ratio of annual sales to total assets and captures the inefficient utilization of assets due to opportunistic management behavior, or to poor monitoring systems. Thus, we stress that the asset utilization ratio is inversely related to the level of agency conflicts. The latter is the ratio of discretionary operating expenses to total sales. It assesses the efficiency of operating costs management; hence, it could be a signal that agents expropriate shareholder's wealth for personal perquisite consumption, or inefficient investments. Thus, the ratio of discretionary operating expenses is directly related to the level of agency costs. Starting from the predictors introduced in Section 2.3, we proceed to the selection of the final set of independent variables using the "backward elimination" criteria (Sparks et al., 1985) . However, we also tested the stepwise regression, based on the AIC criterion, and it led to the same results. Differently from other research findings, profitability is not significant in our analysis, neither before, neither during the crisis. Moreover, the insertion of this variable in our models brings to worse performance in term of explained variability and AIC. Thus, PROFIT has been deleted from our final models. Based on the above criteria, we refer to a logarithmic transformation of both dependent and independent variables. Table II shows the descriptive statistics of the variables; it highlights that TDL and STL decrease, on average, from the pre-crisis to the crisis period, while LTL increases. We observe that family firms prefer STL rather than LTL. CUR_LIQ does not undergo a large variation from the first to the second period, but its standard deviation strongly increases. In contrast, SALES decreases, on average, from 17,954,290 to 17,526,648 euro. A_STURC shows an increase of 0.071 from the pre-crisis period to the crisis. AUR decreases slightly during the crisis, while DER does not significantly change, thus, agency costs increase; however, their standard deviations largely decrease, indicating that family firms' behavior, during the crisis, is homogeneous with respect to this agency cost. Notes. Values in 000/euro. N=1,502 family firms.
Descriptive Statistics
Table III displays the correlation matrix; it shows that the leverage is influenced by: age (AGE), employee (EMPL), sales (SALES), current liquidity (CUR_LIQ), asset structure (A_STURC), asset utilization ratio (AUR), and discretionary operating expenses ratio (DER). Specifically, CUR_LIQ has high correlations with TDL (-0.717 before the pre-crisis, and -0.695 during the crisis) and STL (-0.673 before the pre-crisis, and -0.619 during the crisis). EMPL, AGE, and A_STURC are negatively correlated with TDL and STL, in both periods. The variables AUR and DER, before the crisis, show positive correlations with TDL and STL; however, during the crisis, the correlation between AUR and, both TDL and STL, increases, while the correlation between DER and, both TDL and STL, decreases. Instead, SALES is slightly positively correlated with TDL and STL, in both periods. The first empirical evidence is that the correlation, between the independent variables and TDL, are influenced by STL (short-period component of TDL). Indeed, neither the variables usually considered by POT and TOT, neither the agency costs, are correlated with LTL; only AUR, DER, and SALES, during the crisis, are lightly correlated with LTL. This lack of correlation certainly would deserve further investigation in future research regarding the capital structure of family firms. -AGE as a proxy for POT.
-EMPL, SALES, A_STRUC, and CUR_LIQ as proxies for both TOT and POT.
-AUR and DER as proxies for AT.
Method and Results
Regression Models and Hypotheses Check
We consider six regression models to consider pre-crisis and crisis periods and the leverage decompositions. In models 1 and 2 the dependent variable is TDL, in the models 3 and 4 the dependent variable is STL, and finally in models 5 and 6, we consider LTL. The ordinary least squares method (OLS) is used to estimate the unknown parameters of the linear regression models using the R statistical software. The model takes the form: lnY=B 0 +B 1 lnAGE+B 2 lnEMPL+B 3 lnA_STURC++B 4 lnSALES+B 5 lnCUR_LIQ+B 6 lnAUR+B 7 lnDER+u
We stress that models 5 and 6 show a very low relevance. Indeed, the coefficients of the LTL models are not statistically significant, except for few values during the crisis. In addition, the R-squared is very low, and thus the variables explaining STL and TDL do not explain at all the LTL. The residual plots (not inserted in this article) of the LTL models show the presence of two distinct groups, due to the presence of a considerable number of firms that do not use the long-term debt; in effect, we observed that the percentage of companies using consistently the long-term debt is very low. Even considering only these companies, it was not possible to identify predictors explaining the long-term debt. For these reasons, we discard models 5 and 6 (omitted) and concentrate only on models 1 and 2 (see Table IV ) and models 3 and 4 (see Table V ).
Our results suggest that AGE has a negative effect on family firms leverage both pre-crisis and during the crisis. This finding holds for both TDL and STL (see Tables IV and V) confirming hypotheses H1a and H1b.
Regarding the relationship between SIZE and leverage (see hypotheses H2a and H2b), our results suggest that, when SIZE is measured by EMPL, it has a negative effect on leverage, both before and during the crisis, confirming hypotheses H2a and H2b (both for TDL and STL). Contrary, if SIZE is expressed by SALES, it has a positive impact on leverage; however, it not statistically significant on STL in pre-crisis period (see Table V ). In the latter circumstance, we underline that hypotheses H2a and H2b should be rejected.
Because PROFIT is not statistically significant in explaining family firms' leverage, we have not considered it in our models as explained in Section 2.2. Thus, there is enough evidence, for rejecting both hypotheses H3a and H3b.
Tables IV and V highlight that A_STURC has always a significant negative effect on leverage. Therefore, hypothesis H4a should be rejected because it suggests the existence of a positive relationship. Contrary, hypothesis H4b confirms that tangible assets negatively influence family firms' leverage during the crisis.
Our findings show that CUR_LIQ has always a negative effect on family firms leverage both pre-crisis and during the crisis. This confirms that, for both TDL and STL, current liquidity reduces the need to resort to debt confirming hypotheses H5a and H5b.
We observe that the two types of agency costs have opposite effects. Specifically, AUR has always a positive effect on leverage, and thus, because it is inversely proportional to agency costs, we can state that, if agency costs are expressed by AUR, hypothesis H6a is rejected and hypothesis H6b may be accepted. However, focusing our attention on DER, we observe different results. Indeed, Tables IV and V underline that DER has always a positive effect on leverage except for the STL model during the crisis. Therefore, we can accept hypothesis H6a and reject hypothesis H6b. Hence, the two proxies for agency costs for STL give conflicting results in the pre-crisis period, and thus we need to refer to their percentage contribution (see Section 3.2). This further analysis will be added to understand which the strongest effect between these two indicators is. Notes. Significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' '.
The log-log model is particularly suitable to interpret variables that are expressed as a percentage. The regression coefficients indicate the elasticity of the dependent variable with respect to the independent variable that is, the percentage change of leverage associated with a variation of a percentage point of the regressor. Notes. Significance codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' '.
The Effect Dimension
Our results suggest that the capital structure determinants, in the medium Italian family firms, have different degrees of influence on leverage before and during the crisis. Moreover, some predictors such agency costs are composed by different proxies providing conflicting results. For these reasons, we introduce the "dimension of the effect" of each variable (Chiorri, 2010) that is the percentage contribution in influencing the dependent variable (Courville and Thompson, 2001) :
, where f 2 i is the dimension of the effect of the i-th variable in explaining the dependent variable, and R 2 k-1 is the R-squared of the model computed without the variable i-th. Because variables are not expressed in the same units, we refer to standardized coefficients. Table  VI shows the percentage contribution of each variable in explaining leverage for both periods. CUR_LIQ is the main variable in explaining both the TDL and STL. Indeed, the percentage contribution is about 83%, in explaining the TDL, both before and during the crisis whereas, in explaining STL, it is 70% before the crisis and 62% during the crisis. Maybe, this decrease is partially due to the increase of the percentage contribution of other variables (A_STURC and AUR), thus, it is a decrease in relative terms (only in percentage and not in absolute value). A_STURC and AUR offer very high contributions in explaining both TDL and STL, especially during the crisis. DER gives a significant contribution before the crisis, but, during the crisis, it decreases. Finally, EMPL, AGE, and SALES give weak contributions in influencing the leverage.
To judge whether these changes are significant, we made a hypothesis test to compare the differences between the regression coefficients. We compared the two TDL models and, separately, the two STL models, before and during the crisis. Table VI shows the T statistics and the P-values of the tests. These differences between the two periods are statistically significant for both TDL and STL, except for AGE and EMPL (never significant), and SALES (not significant for TDL). This analysis confirms that the effect of CUR_LIQ, A_STURC, AUR, DER, for both TDL and STL, vary significantly from the pre-crisis to the crisis period.
To better understand hypotheses H6a and H6b (regarding agency costs effects), we also refer to their percentage contribution (Table VI) for depicting which proxy exerts the strongest influence on leverage. Specifically, for TDL before the crisis, we observe that the percentage effect of AUR is 2.92% (negative influence on TDL), while the percentage contribution of DER is 4.28% (positive effect on TDL). Thus, we can state that hypothesis H6a, for TDL, is supported because the entire effect of agency costs on total leverage is positive. In contrast, for STL before the crisis, the hypothesis H6a is rejected because the total effect is negative (AUR is 14.32% and DER 1.95%). Regarding the effect during the crisis, we highlight that, for TDL, the effect of AUR is stronger than that of DER, and thus hypothesis H6b is confirmed. Also, for STL, hypothesis H6b is confirmed because AUR and DER underline a negative effect on leverage; in effect, AUR percentage contribution is 19.28% whereas DER percentage contribution is almost null (see Table VI ).
Robustness Testing
Because TDL is strongly distorted by the long-term component, we provide the robustness test concentrating only on STL. We computed the Shapiro-Wilk normality test for the two periods: for the model 3, the index is equal to 0.989 (p-value = 1.217e-09) whereas, for the model 4, we get a value equal to 0.993 (p-value = 2.575e-06). Both are very close to one, with p-values close to zero, thus we accept the null hypothesis that the residuals are normally distributed.
Two different tests are implemented to check for heteroskedasticity: the Park test (Park, 1966) and a simplified version of the White test (White, 1980) . For the first, each variable present p-values greater than 0.45, thus we can accept the null hypothesis of homoskedasticity. The second test involves the inclusion of all possible interactions between the variables taken in pairs; for both the models we obtain p-values greater than 0.3. Thus, we can state that heteroskedasticity is not an issue of models 3 and 4.
Furthermore, to partially mitigate the possible drawbacks of endogeneity, the independent variables are considered in previous periods with respect to the dependent variables.
Discussion and Conclusion
In this paper, we examine whether and how the determinants of capital structure have a different impact on family firms' leverage before and during the crisis. The main element that distinguishes our study from previous researches on family firms' capital structure is that we extend the analysis to the crisis context. Indeed, previous studies focused on non-crisis contexts, then differently from the non-family firms field, we still little now about the financial behavior of family firms during the crisis. Second, this research contributes to have a more fine-grained understanding on the debt-equity choice of family firms. Moreover, our study focused only on unlisted medium sized family firms allowing us to have a more accurate picture on capital structure decisions of these firms. The literature suggests that unlisted and medium firms may be very different from listed companies in terms of their access to capital market (Crespì & Martin-Oliver, 2015) and from small firms regarding their preferences, risk aversions, bankruptcy, and abilities to access the debt (Chittenden et al., 1996; Cressy & Olofsson, 1997; Kӧksal & Orman, 2015) . Instead, previous studies have considered only small-sized family firms (e.g. López-Gracia et al., 2007) or only medium family firms but in non-crisis contexts (e.g. Gottardo & Moisello, 2014) , or family firms without differences in size or between listed and unlisted firms. Table VII summarizes which hypotheses are accepted or not. Our results, in a perspective of comparison between the POT and TOT, reveal that the POT provides a more correct prediction than the TOT in explaining the capital structure of Italian medium-sized family firms. In particular, this is confirmed for the signs of determinants such as tangible assets, current liquidity, and size (expressed as number of employee). In particular, our results suggest that the short-term debt is negatively influenced by tangible assets (both before and during the crisis), highlighting that family firms use the short-term debt to finance non-fixed assets and use collateral to attract long-term debt. Moreover, this result reveals low information asymmetry and low agency costs between medium family firms and lenders during the crisis, confirming that family firms have low difficulties to obtain external debt finance during the crisis (Crespi & Martí n-Oliver, 2015) . Moreover, our finding is consistent with many studies suggesting negative effects of STL and positive of LTL (Michaelas et al., 1999; Sogorb-Mira, 2005; Van der Wijst, N. & Thurik, R., 1993) . About current liquidity, our results show that this is the main variable in explaining both short-term debt and total debt. Specifically, it shows that the leverage is negatively affected by current liquidity, rejecting the TOT predictions and confirming the argumentations of the POT, which assumes that firms with high liquidity tend to borrow less (Deesomsak et al., 2004) , and previous empirical studies (e.g. Danso & Adomako, 2014; Gottardo & Moisello, 2014) . Also for firm size (measured by the number of employees), our results show a negative effect on short-term leverage and a positive effect on total debt as empirically demonstrated by several previous studies (e.g. Hall et al., 2004; Micheales, 1999; Sogorb-Mira, 2005) . On the contrary, if firm size is measured by sales, its effect on the short-term leverage is positive during the crisis whereas before the crisis it is not significant. Effectively, an increase of sales may probably generate an increase of illiquidity in a context of crisis because small and medium firms generally exert a minor pressure in collecting payments from customers, and late payments are often financed by trade credit, which is the first preference for the POT (Degryse et al., 2012) . These findings confirm the conclusions of previous studies on family firms' financial behaviors which have highlighted that the picking order framework appears to fit better with family firms' financial decisions (Croci et al., 2011; Gonzalez et al., 2013; Mahé rault, 2004; Romano et al., 2000; Poutziouris, 2001; Wu et al., 2007) .
However, the POT does not match all of the observed capital structure determinants. In particular, the POT does not generate prediction for one of the main determinant of its theoretical argumentations that is profitability. Instead, it is not significant neither before the crisis nor during. This is an unexpected result, as profitability is one of the main variables used by existing research to explain the preference of family firms for internal resources and for their behavior closer to the POT. This result may suggest that, even if family firms have a strong preference for internal funds in their investment decisions, when they decide to use debt, lenders evaluate other factors such as size, age, their reputation or their long-term orientation, and their intention to maintain control across generations. For example, Crespi & Martí n-Oliver (2015) have shown that during the crisis, lenders are less reluctant to lend money to family firms due to their long-term perspective and their control across generations.
Our research also highlights the relevance of agency costs in explaining family firms' capital structure. The presence of opportunistic behaviors of management, during the crisis period, is emphasized by the AUR decrease. In effect, this reduction does not seem to be caused by SALES (that is a component of AUR ratio), because the latter decreases 2.8%, while AUR decreases 12.69%. Our findings also underline that AUR has a positive effect on STL, and this is consistent with the risk-efficiency hypothesis (Margaritis et al., 2010) ; indeed, it states that efficient firms have lower risks of bankruptcy and financial distresses, and thus they choose a higher leverage ratio. This implies that during the crisis, when a family firm has low efficiency (high agency costs), it does not choose the debt to discipline management opportunistic behaviors. This result seems to suggest that the main important objective that drives family firms' capital structure choices is to safeguard the control on the business and the operational autonomy. This finding also contributes to better understand the contingency that can influence the dynamic of agency conflicts in family firms highlighting how the context of crisis change the dynamic of agency conflicts. Our overall results emphasize that no theory alone is able to fully explain the leverage of medium family firms, but a more exhaustive understanding of their capital structure may be achieved through the combined use of different theories. Moreover, about the debt choice, our study reveals that family firms follow an order of preference between short-term and long-term debts as assumed by the POT; however, during the crisis, their short-term debt decreases whereas the long-term debt tends to increase.
Our results have implications for managers and practitioner. Indeed, this research suggests adapting the general theory on capital structure to the specific characteristics of medium family firms. In particular, making advice to family firms, they should consider that medium family firms' financial behaviour is more suitable with the predictions of the POT, but profitability is not the key factor driving decisions between equity and debt. Hence, current liquidity and asset structure appear to be the most important variables explaining capital structure of medium family firms, both in crisis and pre-crisis period. These aspects assume particular importance with reference to the Italian context during the crisis in [2008] [2009] . In fact, during the crisis, there has been an increase of demand for credit to finance companies' working capital with a consequent contraction of the credit supply by banks and an increase in the cost of capital (Banca d'Italia, 2012) . Managers should therefore carefully consider that, in crisis situations, the use of short-term debt may lead companies to tensions of liquidity and excessive financial charges. This condition can expose companies to an excessive risk, especially if it is combined with a decline in turnover as may occur during a crisis. Hence, during a crisis, managers should identify all possible alternatives for financing and accessing to credit, even if different from bank credit.
Moreover, considering the relevance of small and medium firms in the Italian economic context, our study also has implications for policy makers. In effect, our results show three important aspects that can be useful for financial policies for supporting medium family firms: a) medium family firm's financial behavior does not significantly change between from pre-crisis to crisis period; b) the logic that appears to guide family firm's financial decisions is to maintain the family control over the business and reduce risk; and c) medium family firms have a strong preference for short-debt that is supported by their current liquidity.
Nevertheless, our paper is not without limits requiring further investigations. First, our results are not generalizable because our investigation only considers Italian medium family firms. Future studies should consider international comparison in order to analyze whether country-related aspects may affect these findings (Antoniou et al., 2008 ) also during the crisis. Second, we have compared the pre-crisis and crisis period, but a more complete understanding of the financial behavior of a firm may be achieve comparing the capital structure before, during, and after the crisis. Second, we remark that the determinants of the long-term debt still remain unclear for Italian medium family firm. Probably, these are related to the specific nature and essence of family firms, and then its determinants may be linked to behavioral aspect that future research should investigate.
